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Chapter 1
INTRODUCTION
The problems of solid waste disposal are becoming more acute in
many areas.

Present expensive methods of incineration pollute the air;

sanitary landfills are becoming full and rodent-infested.

Cities across

the nation looking for new and improved methods of mitigating the pro
blems of solid waste disposal find recycling the best answer, since
recycling treats waste as a raw material to be used over and over again,
and thus preserves our natural resources.
Because paper and paperboard represent the largest portion of
household and commercial trash, obviously the first effort should be
directed toward removing them from the main waste stream.

Furthermore,

half of that paper refuse consists of waste newsprint which, unlike other
wastepaper, is easily identifiable and can be easily separated from
household trash for reuse.
This study proposes to review articles concerned with what is
being done to resolve the nation's pressing problems of wastepaper dis
posal and to provide factual information on the feasibility of mitigating
Montana's solid waste disposal problem through the reduction of waste
paper- -especially used newspapers.

The scope of this study covers the

wastepaper generated in Montana, with primary emphasis on the Missoula
area, and considers the feasibility of newsprint recycling, as well as
other market possibilities.
1
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The study was initiated by The Missoulian. Financial support
was given by five principal Abntana newspapers:

The Missoulian, the

Billings Gazette, The Montana Standard (Butte), the Independent Record
(Helena), and the Great Falls Tribune.
Disposing of discarded newspapers has been the only environmental
problem for which readers have held newspapers directly accountable.
Newspapers in many cities all over the country have been involved in some
type of community effort to help segregate old newspapers from their
municipal waste streams, which implies that newspapers are aware of this
ecological problem, and can be involved in helping to solve it.
In order that the reader may readily relate to some of the data
presented in this report. Table 1 is included here to show the 1971
circulation and newsprint consumption of principal Montana newspapers.

Table 1
Estimated Circulation and Newsprint Consumption
Montana Newspapers, 1971

Montana
Newspapers
The Missoulian
Billings Gazette
The Montana Standard
Independent Record
Great Falls Tribune
Other Montana Newspapers
Total

Circulation
27,217
54,500
23,013
9,998
43,500

Consumption
of Newsprint
(Tons)
1,702
4,252
1,216
553
3,260
1,017
12,000

Source: Newsprint Information Committee, supplemented by publishers'
reports.
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As indicated, total newsprint consumption in l^lontana in 1971
was about 12,000 tons.

This figure excludes out-of-state newspapers

brought into the state and subsequently disposed of, which means that not
all the newsprint consumed could be recovered for reuse in any Montana
program.

Experience in other cities indicates that a participation rate

ranging from 12 to 35 percent could be expected.

For example, if

Missoula citizens began to separate old newsprint from their household
trash for reuse or recycling, a maximum of 4,200 tons of newsprint could
be expected to be salvaged a year.
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Chapter 2
THE PROBLEM OF SOLID WASTE DISPOSAL
Generally defined, solid waste is residential refuse and other
discarded materials, including solid waste materials from commercial,
institutional, industrial, agricultural, and mineral operations.
Municipal wastes are the part of solid waste with which we are most
familiar--residential, commercial, and institutional wastes; they account
for about 360 million tons (or about 10 percent) of the 3.5 billion tons
of waste materials generated annually in the United States.

Today, the

average citizen discards about six pounds of municipal trash per day.
In 1920, this figure was three pounds, and by the year 2000 the figure
will have grown to ten pounds.^
The Bureau of Solid Waste Management estimates that expenditures
for the handling of all waste materials will rise from $6.5 billion in
1970 to $16.5 billion annually by 1980.

2

Direct costs of managing

solid wastes are only a small part of the total price of controlling
solid wastes.

Indirect costs (known as social costs) must also be

considered when weighing the full impact of solid waste pollution.

^"Resource Recovery: An Overview,” Bulletin, National Center
for Resource Recovery, Inc., Washington, D.C., Vol. I, No. 1 (October,
1971), 2.
2
"Solid Waste Management Costs are Seen Rising 'Explosively'
During the Coming Five Years," Oil, Paint and Drug Reporter, December 21,
1970, p. 7.
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Health hazards, property damage, environmental degradation, and the
permanent loss of valuable resources are just a few of the costs that
cannot easily be measured, but result from our deficient waste disposal
practices.
Because of the nature and objectives of this study, it is
important to note that any further reference to solid waste as used
in this report will include only municipal waste as defined above.
According to a recent report published by the Environmental
Protection Agency's (EPA) Office of Solid Waste Management, paper makes
%
up the largest percentage of the municipal solid waste stream:
55% paper
14% food
9% metals
(ferrous and
non-ferrous)
9% glass

5% lawn andgarden
4% wood
3% clothing, rags,
rubber, leather,
dirt, etc.
1% plastic

These wastes are normally collected by municipal collection
systems and do not include waste materials discarded into sewage
systems or those emitted with smoke or gas.^
While paper adds most to the nation's solid waste, it has these
important advantages:

it can be collected, sorted, transported,

processed, and made into new products, rather than burned, dumped, or
buried.
The United States consumes almost 60 million tons of paper and

National Center for Resource Recovery, Inc., Suite 800, 1211
Connecticut Avenue, N.W., Washington, D.C., 20036. (Pamphlet on the
organization.)
4
National Industrial Pollution Control Council, Sub-Council
Report, Paper (IVashington, D.C.: U.S. Government Printing Office,
March, 1971), p. 57.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

paperboard each year. Of this volume, about 20 percent is recovered
5
and reused.
Most of the remaining paper fiber is discarded as municipal
refuse.

One estimate is that as much as 66 percent of the millions of

tons of paper and paperboard going into the municipal refuse stream is
reclaimable.^ Paper fibers have been recycled since before World War
II for use in the production of toweling, tissue, boxboard, and container
board, but the wastepaper recovery rate has been declining since 1944
when it was about 37 percent.

Certain Western European countries and

Japan recover nearly 50 percent of their recyclable fiber, some of
which is inported from the United States.
Table 2 gives a more complete breakdown of the percent of
wastepaper recycled in other countries.

Table 2
Recycled Wastepaper in the United States
and Other Countries, 1971

Country
West Germany
Japan
United Kingdom
France
United States
Canada

Percentage of
Production
46
37
37
33
20
4

Percentage of
Consumption^
32
38
26

29
18
11

Source : Recycling at Sinpson Lee, brochure from Sinpson Lee, 1600 Crocker
Plaza, San Francisco, California, 1971.
^Production plus net inports.

^Lawrence P. Burch, "Recovering Resources from Solid Wastes,"
Journal of Environmental Health, 34:489, March/April, 1972.
^Gary C. Myers, "Separating Household Wastepaper:

Survey Results,"
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As noted earlier, old newspapers are believed to account for over
one-half of the wastepaper in the solid waste mixture.

Recently, the

U.S. Forest Service's Forest Products laboratory in Madison, Wisconsin,
conducted a household survey to determine the typical composition of
wastepaper in household trash.

Their results showed that daily waste

paper discards averaged 0.53 pounds per person and consisted of 47
percent newspapers, 13 percent magazines, 12 percent strong papers, and
7
28 percent all other papers.
Some authorities argue that if waste newsprint could be elimi
nated from the municipal refuse stream, cities across the nation could
save thousands of dollars annually by reducing costs of collection,
transportation, and dumping of waste materials into sanitary landfills
or other disposal systems. They also contend that with every ton of
newsprint currently salvaged from refuse and recycled, man saves 17
trees.

Moreover, since the newsprint recycling process can be repeated,
O

an even greater savings can result.
Newsprint consumption in 1970 was
9
9.6 million tons.
This required (as the argument goes) over 150 million
average-sized trees.
In addition to conserving raw materials, for every ton of paper
stock that is collected and reused, taxpayers may save about $25 per ton

TAPPI, 55:389, March, 1972.
7nIbid.
^Personal communication, letter from Jerome S. Scharf, National
Association of Secondary Materials, Inc., 330 Madison Avenue, New York,
March 13, 1972.
^Newsprint Facts at a Glance 1970-1971, 13th edition, p. 11,
Newsprint Information Committee, April, 1971.
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in the cost of refuse disposal.
Not all ecologically minded persons agree with the views pre
sented above.

Members of the pulp and paper industry assert that

because hundreds of millions of dollars are spent annually for the proper
management and renewal of our forest land, users of wood pulp are not
damaging forest resources.

As the rebuttal goes, wood for all paper,

including newsprint, is a renewable natural resource and is harvested
like any other renewable crop.

These growing trees also supply the

atmosphere with much needed oxygen.
Contradicting the conservationist arguments, the U.S. Forest
Service claims that 15 percent more land is being used to grow trees in
1972 than ten years ago, despite withdrawals of some forest lands for
other uses.

It is also true that productivity is increasing.

Both the

Forest Service and private producers are increasing their timber produc
tion per acre.
Another disclaimer to the preservation of forest resources
through increased waste newsprint recycling is that newsprint is mostly
made from the side products of the lumbering and plywood industries;
consequently, the reduction in the amount of virgin pulp needed through
increased recycling would not be appreciable. Only about one-half of a
sawlog's fiber is used in the industries.

Most of the remainder--not

used for newsprint and other paper products--is burned, resulting in air
pollution.
Nevertheless, many authorities still conclude that if our forest

^^Personal communication, letter from John R. Kerstetter,
American Public Works Association, 1313 East 60th Street, Chicago,
Illinois, March 30, 1972.
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resources are going to keep up with the increasing demand for paper pulp,
a larger percentage of newsprint must be recycled.

Of the more than 9.6

million tons of newsprint produced each year, about 23 percent is
recycled.

About 5 percent of this total 23 percent is de-inked for use

as newsprint, and most of the remainder is used to make cardboard.
In 1969 (only complete figures available) the nation’s pulp and
paper industry used 800 million trees and produced about 58.5 million
tons of paper and paperboard, or about 500 pounds for every person.

12

Of this total, 11.4 million tons of fiber were recycled (20 percent
recycling rate).

1^

(See Exhibit 1.)

This recovery rate increased to

22 percent when recycled papers made into toilet paper, book covers, and
other nonrecoverable products were included.

^^The Paper Industry’s Part in Protecting the Environment,
American Paper Institute, 1971, p. 21.
12p.F. Porter, Jr., "Paper Recycling: Problems Pile Up,"
St. Louis Post-Dispatch, February 14, 1971, p. 8.
^^Henry G. Van Der Eb, "Recycling Wastepaper Into Paper and
Paperboard Packaging," Paper presented at the American Paper Institute
Seminar on Recycling Wastepaper, Washington, D.C., October 16, 1970,
p. 6.
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Exhibit 1
Trends in Waste Paper and Wood Pulp Consumption

Total
Fibrous
Materials
Consumed

52-

48-

40-

Wood
Pulp

32-

2824-

20 -

1612-

Paper Stock (Waste Paper)

Other Fibers
1940

1950

I960

1970

Source : "Recovery of Secondary Materials - Waste Paper," Technical Bulletin, National
Management Association, Washington, D.C., September, 1971.
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Chapter 3
DISPOSAL OF SOLID WASTE
Trash technology has advanced only slightly during the last
century; present disposal practices remain almost unchanged from years
past.

Present methods usually pollute, and are almost always expensive,

wasteful, and inefficient.

Even nonpollutive and reasonably efficient

disposal methods cannot be counted on in the future to deal with the
predicted increase in volume of solid waste and wastepaper.
This chapter describes the more acceptable methods for recover
ing and disposing of a city's municipal refuse.

In considering each of

the alternative systems available, it is important to remember the high
percentages of wastepaper and newspaper normally contained in municipal
refuse.
Methods of Disposûig of Wastepaper
in Solid Waste
Cities have historically chosen the disposal means which require
the least capital investment.

About 84 percent of the nation's munici

pal refuse has ended up in city dumps, 8 percent in municipal incinera
tors, and 6 percent in sanitary landfills.

The remaining 2 percent is

converted into congest or salvaged for reuse.
The oldest method of refuse disposal is the dump, where some
14,000 cities still deposit their trash.

Though unquestionably cheap--

about 25 cents per ton--this is considered the most hazardous and
11
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unsatisfactory method of disposal, particularly because of its diseasebreeding quality and the eyesores these unlawful dumps create.
Incineration means enclosed burning and is the second most
common means of waste disposal.
operate in the country.

About 300 municipal incinerators now

According to the EPA's Solid Waste Management

Office, 96 percent of them are publicly owned, and three-fourths of them
bu m refuse without even rudimentary air pollution control equipment.
The chief advantages of incineration are:

15

a.

Its potential to handle 80 percent of typical urban
refuse and reduce its original weight by 75 percent
and its volume by 90 percent (up to 97.5 percent under
ideal conditions). Such a system can correspondingly
extend the life of a landfill site, reduce the cost
of handling and transporting refuse to the site, and
require very little operating room.

b.

Its ability to remove nearly all organic matter.
With little or no organic decomposition, the danger
of water pollution and the concentration of methane
gas is almost eliminated.

Principle disadvantages to incineration are:^^
a.

The expense required to build and operate the unit.

b. Valuable resources in the waste stream--paper, wood,
oil and fats, chemicals, and nutrients--are usually
lost.
c. Many incinerators leave up to 500 pounds of residue
for every ton of refuse that is disposed of.
d.

Burning refuse pollutes the air.

One of the least expensive methods for disposing of municipal
waste is by use of a sanitary landfill. Sanitary landfill means

^^"Resource Recovery," Bulletin, op. cit., p. 3.
^^A Report on Incineration, National Center for Resource
Recovery, 1211 Connecticut Avenue, N.W., Washington, D.C., received
April, 1972.

^^Ibid.
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compacting and burying solid wastes as they are dunped on land.

With

open dunps no longer an acceptable means of disposal, landfills are
becoming more common.

Where suitable land is available within economic

transportation range, it costs less to start a sanitary landfill than
an incineration system.

Another advantage is that a sanitary landfill

will not bum, cause odors, spread litter, or breed vermin, as long as
each day's deposits are adequately compacted and properly covered.
There is no pollution, and eventually landfill sites can be converted
into community assets such as golf courses and other recreational sites.
Unfortunately many solid waste managers cannot find cheap,
accessible land near the city in order to make the transportation of
refuse to the landfill site economically feasible.

Another limitation

is that any water that stands on, or flows over a landfill must be
diverted from a city's water supply or purified.
Composting, the biochemical degradation of organic materials,
is an additional sanitary process for treating solid wastes.
steps in composting municipal wastes are:

The basic

separating the organic from

the inorganic fractions; grinding the organic fractions and controlling
the decomposition, drying and screening or grinding the compost ;
delivering the product to consumers or a landfill.

During the process,

the composter must control the temperature and moisture and expose the
organic refuse to enough oxygen that microorganisms present in the refuse

l^A Report on Sanitary Landfill, National Center for Resource
Recovery, 1211 Connecticut Avenue, N.W., Washington, B.C., received
April, 1972.

l^ibid.
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can deconpose and digest the conpost.

19

Finished conpost normally

takes a minimum of one month to complete.
Compost has a number of potential market applications, some of
which will be discussed later.

Properly managed, composting can produce

a product safe for agriculture and gardening use.
considered a fertilizer.

Conpost cannot be

Its main value seems to be that its high

organic content as a soil conditioner or extender may provide poor
soil with more nutrients, better tilth (cultivation), and an inproved
water-holding capacity.
The present technology of composting permits the recycling of
organic waste materials back to the earth without significant pollution
of air, water, or land resources.

Composting also reduces the volume

of organic wastes that must be disposed of in landfills by 30 to 60
percent.

The inorganic fractions of solid waste not used in compost

(plastics, metals, glass, and rubber) must be sorted and disposed of
separately.

Organic conpost can restore blighted areas and provide a

good cover material for sanitary landfill, golf courses, and other
recreational

a r e a s . ^0

Although conpost inproves agricultural land,

orchards, and forests, seldom is enough produced to justify its use
under present economic conditions.

21

Recycling or reuse of materials contained in solid wastes is a

Report on Conposting, National Center for Resource
Recovery, 1211 Connecticut Avenue, N.W., Washington, D.C., received
April, 1972.
ZOp.s. Governmental Protection Agency, Conposting of Municipal
Solid Wastes in the United States (Washington, D.C.: Ü.S. Government
Printing Office), p. 1.
21
A Report on Conposting, op. cit.
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method of reducing municipal refuse that transcends the traditional
collection and disposal systems.

Through separation and processing

techniques, some waste materials can be recovered for subsequent bene
ficial use, thereby doing away with the need for incineration or landfill
disposal of these materials.

When new considerations for health and

air pollution control standards prompted the end of open burning, many
public and government officials concluded that recycling offered the
best long-run solution to the solid waste crisis.
The remaining text of this paper will concentrate on the
subject of recycling of wastepaper, with particular emphasis on waste
newsprint.

The concepts and problems associated with increased resource

recovery will be discussed, together with the future of wastepaper
recycling.
At present, the primary barriers to increased resource recovery
are unfavorable economic conditions, difficulties in collecting and
sorting of waste materials, the contamination and quality of recycled
materials, and problems associated with marketing salvaged materials.
New recycling techniques are being sought through research and demon
stration grants from the federal solid waste management program to
enhance the feasibility of recycling solid wastes.

Until now, full-

scale recycling of waste materials has not been feasible, even though
it is the best idea anyone has thus far suggested.
Another reason present efforts have been ineffective is that
recycled products generally cost more than those made from virgin mate
rials.

So far, all of the components of solid waste must be separated by

hand before recycling, except for ferrous metals which can be drawn out
magnetically.

If the labor used to handle the waste materials is not
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16

voluntary, the cost in wages can be as much as four times above what
the recovered products are worth.22
Paper and paperboard are the major components of municipal
refuse.

Of the almost 60 million tons of paper materials produced

each year, only about 20 percent is recycled.

The largest conponents

of the reclaimed wastepaper are newspapers, used corrugated containers,
corrugated clippings, and mixed papers from office buildings.

Of all

the corrugated boxes produced in 1969, about 25 percent were reprocessed.
Of all the newspapers printed, some 23 percent were

recycled.

^3

Recycling of wastepaper usually refers to the collection and
recovery of papermaking fibers, sometimes for use in products of equal
quality, but also for use in products of lower quality.

The federal

government, through the General Services Administration, announced in
August of 1971 that it will require the inclusion of wastepaper in the
corrugated fiberboard which the GSA buys to line packing cartons.

The

GSA's specification requires that new fiberboard contain at least 35
percent waste fiber.

Of this, 10 percent must be "post consumer wastes."

This includes materials collected from homes, offices, and factories
that have been used.

The remaining wastes include manufacturing wastes,

forest residues, and other wastes.^4

^^Ronald Schiller, "Recycling of Refuse: Will It Solve the
Problem?" National Civic Review, February, 1972, p. 73.
^^The Paper Industry's Part in Protecting the Environment, op.
cit., p. 21.
24”GSA Changes Recycled Definition, Applies to One Grade,"
Pulp and Paper, September, 1971, p. 101.
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Nearly 5,000 tons of paper are used annually to print The
Congressional

Record;if recyclingwererequired,

waste materials could be used.

as much as 50 percent

TheGSA's newdefinition for reclaimed

fiber reads
Part I:
A.

Paper, paperboard, and fibrous wastes from factories, retail
stores, office buildings, homes, etc., after they have
passed through their end-usage as a consumer item including:
1.
2.
3.
4.
5.
6.

B.

Used corrugated boxes
Old newspapers
Old magazines
Mixed waste paper
Tabulating
Used cordage

All paper, paperboard, and fibrous wastes that enter and
are collected from municipal solid waste.

Part 11 :
A.

Dry paper and paperboard waste generated after completion
of the papermaking process* including:
1.

Envelope cuttings, bindery trimmings and other paper
and paperboard waste, resulting from printing,
cutting, forming, and other converting operations

2.

Bag, box, and carton manufacturing wastes

3.

Butt rolls, mill wrappers, and rejected unused stock

B.

Finished paper and paperboard from obsolete inventories
of paper and paperboard manufacturers, merchants, whole
salers, dealers, printers, converters, or others.

C.

Fibrous by-products of harvesting, manufacturing, extractive,
or woodcutting processes, flax straw, linters, bagasse, slash
and other forest residues.

D.

Waste generated by the conversion of goods made from fibrous
materials, i.e., waste rope from cordage manufacture,
textile mill waste and cuttings.

25lbid.
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E.

Fibers recovered from waste water which otherwise would
enter the waste stream.

*The papermaking process is defined as those manufacturing
operations up to and including the cutting and trimming of
the paper machine reel into smaller rolls or rough sheets.
Bank of America recently published a report on the economic and
ecological implications of paper recycling.

Its definition of recycled

paper is paper "which is at least 75 percent reclaimed from solid waste
or waste collected as a result of a converting process, but which does
not include material generated from or reused within a plant as part
of its own paper manufacturing process, i.e., mill broke.
More simply, and for this study's purposes, the most commonly
accepted definition of recycled paper is the recovery and reuse of
solid wastes (wastepaper) to create new products.
The National Academy of Sciences recently recommended to the
paper industry that it increase its present recycling rate from 20
percent to 35 percent by 1985.

Since the production of paper and paper

board is forecast to double by that time, achieving this suggested
level will require a recycling increase of almost 300 percent.

77

The

NAS estimates that the potential savings from a 35 percent recycling
rate in 1985 would represent 31 million cords of wood.^^
The advantages and reasons for promoting recycling are apparent.
Before delving into aspects of newsprint recycling and how it relates
to Montana and the Northwest, it is important to acquire a broader

^^Paper Recycling: A Report on Its Economic and Ecological
Implications, Bank of America, Sot Francisco, California, December,
1971, p. 2.
Z^Lyle J. Gordon, "Recycling," TAPPI, 54:895, June, 1971.
no
Paper Recycling, Bank of America, op. cit., p. 13.
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understanding of wastepaper recycling and some of the more coiunon pro
blems associated with it.
Newsprint Recycling
Recycling old newspapers isn't new.

For years waste newsprint

has been reincarnated as paperboard, wallboard, cartons, paper trays,
and other products.

In 1969 three paper-making plants recycled 365,000

tons of waste newspaper into 320,000 tons of fresh newsprint valued at
about $45 million.

This is equal to 11 percent of the newsprint pro

duced and 5 percent of the newsprint consumed in the United States in
2Q
1969.
De-inking was first recognized as an obstacle during the mid1940s, when attanpts were first made to process old newspapers to make
newsprint, thin paper for telephone books and catalogs, paper towels,
and cleansing tissues.

The cost of de-inking waste newspaper for news

print was high at that time, and the quality of the newsprint was
unsatisfactory.

The color of the recycled newsprint was more off-white

than the de-inked newsprint produced today.

The quality and usability

of today's recycled newsprint is believed to be nearly as good as news
print made directly from tree pulp.

In addition to preserving natural

resources and reducing wastepaper discards, recycled newsprint has sold
for significantly less than newsprint made from virgin pulp.
The improvement in processing waste newspaper into newspaper
is credited to Richard B. Scudder, chairman of the Garden State Paper
Company.

In 1961 Scudder opened his first full-scale production

^%eal F. Clemons, "Yesterday's Newspaper Finds a New Use?
It's 'Laundered,' Made Into Today's Paper," The Wall Street Journal,
January 5, 1970, n.p.
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facility for de-inking and reclaiming old newspapers at Garfield, New
Jersey.

Few in the paper industry initially believed in the practi

cality and economic feasibility of the project.

However, 11 years after

its birth, "Scudder's Folly" is a definite success.

Not only has his

operation maintained its original share of the market for newsprint, but
it has added plants at Alsip, Illinois, and Pomona, California, for
recycling newspapers.

All three plants are located near large urban

generators of newspaper.

With a combined annual tonnage of 350,000,

Garden State could double in size during the next few years, if the
demand for recycled newsprint increases at anticipated rates.

In 1971,

expansion plans, including a 30 percent increase in production capacity
at the California plant, were delayed because the industry-wide demand
for newsprint slackened.
Garden State estimates that a minimum sized newsprint recycling
plant producing 300 tons of newsprint a day would require 350 tons of
waste newsprint--a supply which could be considered dependable only in
31
a metropolitan area consuming at least 1,500 tons of newspapers daily.
Garden State is the only newsprint company on the continent which has
been able to operate seven days a week and sell all of its product
during 1971.

Garden State uses no virgin fibers in its recycling

processes and it does recycle newsprint which has been recycled before
without the addition of virgin fiber.

This process can be continued

^^lichael D. Sullivan, "Garden State Paper Co. ; Modem
Phenomenon," Pulp and Paper, September, 1971, p. 116.
31
"Newspaper's Attempt to Recycle Newsprint Results in Failure,"
Solid Waste Managament/RRJ, May, 1971, p. 50.
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until "the proportion of already recycled paper in the furnish reaches
40 percent or thereabouts."
The demand for old newspapers fluctuates with the general
health of the economy.

Garden State says "The manufacture of cardboard

boxes is one of the most reliable indices to the health of the business.
When retail sales are up, the use of old boxes, and therefore the use
of old newspapers, is also up."

33

To maintain a balanced raw material

supply during these fluctuations, which frequently result in price
variations. Garden State maintains an inventory of about 18,000 tons
in its receiving and storage warehouses.

In addition, Garden State

maintains a minimum price which it will pay for waste newspaper,
thereby ensuring price stability in a market noted for its volatility.
The Garden State mill at Pomona receives approximately 8,300
tons of waste newspaper per month for recycling.

This is 5,300 tons

more than the state of Montana could offer in one year for recycling,
assuming a 25 percent participation rate (Table 1).

Most of the

recyclable material arrives by truck, except for about 5 percent which
arrives by rail.

The majority of the waste newspaper is bailed in

either 1,600 pound or 100 pound bails, with the exception of the 800
to 1,500 tons that arrives monthly in loose form.
to suppliers who provide contaminant-free material.

A premium is paid
To insure that

incoming waste newspapers are free of plastic, cardboard, rubber.

70
Personal communication, letter from Richard B. Scudder,
Chairman of the Board, Garden State Paper Co., Inc., 215 Market St.,
Newark, N.J., February 29, 1972,

33lbid.
34"gfficient Collection and Handling of Waste at GS Pomona,"
Pulp and Paper, September, 1971, p. 117.
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magazines, or paper with glue, metal, or other foreign debris, incoming
waste materials must be carefully inspected before processing.
The wastepaper recycling process begins with sorting to remove
nonpaper waste called contaminants.
ing to quality.

Wastepaper is then classified accord

Some wastepaper recycling mills process other forms of

wastepaper (e.g., used IBM cards) in addition to waste newspapers; con
sequently, these fibers must be sorted separately before recycling.

The

sorted paper is then shredded and repulped in hydrapulpers. Both during
and after the repulping process, the fiber goes through a series of
treatments to remove additional contaminants which were introduced during
the original paper-making process--dyes, bleaches, rosin size, fillers,
titanium dioxide, etc.

These contaminant removal processes are collec

tively referred to as de-inking.

After de-inking, the recycled paper

fiber continues through the normal paper production processes.
The three Garden State mills are the only U.S. operations in
existence which specifically recycle waste newsprint into new newsprint.
There are other secondary fiber mills that recover newsprint as well as
other forms of wastepaper for recycling into other products such as
building materials.
Problems of Newsprint Recycling
The technology for making recycled paper is not as advanced as
that for producing paper from virgin fiber, but enough research has been
conducted to show that recycled paper products can be manufactured

^Sjbid., p. 118.
3Gpaper Recycling, Bank of America, op. cit., p. 17.
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at a reasonable cost.

Nevertheless, a number of problems remain to be

solved.
As mentioned, the primary obstacle to almost any wastepaper
recycling program is economic.

Collection, sorting, and transportation

account for more than 90 percent of all expenditures for processing
wastepaper.Methods of collection vary widely ; and the success of
recycling wastepaper is dependent upon its being kept separate from
other refuse--starting at the source of supply.

More than any other

form of wastepaper, newsprint is the easiest and most practical to
separate for collection.

An effective system for collecting newspapers

could solve part of the problem of wastepaper in the municipal refuse
stream.
Separating and collecting newsprint for reuse has been proven
to be economically feasible only in areas where the supply satisfies
the demand.

Densely populated areas within close proximity of markets

have thus far proven to be the only geographic areas suitable for
reclaiming waste newsprint.

Even in areas where demand and supply for

waste newsprint are favorable, problems can still arise to restrict
the success of a program.
One recurring problem often encountered by ecology-minded
municipalities is an unwarranted effort to separate and collect waste
paper before a sure market exists for its use.

Recently, San Francisco's

leading newspaper began a campaign in which it urged its readers to

U.S. Department of Health, Education, and Welfare, 'Hue Role
of Packaging in Solid Waste Management 1966 to 1976, Bureau of Solid
Waste Management, Rockville, Maryland (Washington, D.C.: U.S. Govern
ment Printing Office, 1969), p. 116.
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set aside all old newspapers for special pickup by the contractors who
handle the city's refuse.

The newspaper's theory was that all the

area's surplus papers would be recycled into new newsprint by Garden
State's California mill.

The response from the Examiner's readers was

so overwhelming that within six months after the canpaign was initiated,
the newspaper was forced to call an end to the program when the Garden
State mill at Pomona ceased accepting paper from the San Francisco
area because of an oversupply of recyclable newsprint.

The newspaper

later acknowledged that the papermaking industry is not yet fully
geared for reprocessing paper wastes and that a reliable market for
"ZO

the recycled product must be created before paper is collected.
Bank of America classifies the difficulties inherent in paper
recycling into two broad categories:

the problems of the producer

(the paper conçany that purchases the wastepaper) and the problems of
the processor or consumer.
1.

The producer's problems begin with the removal of contaminants

remaining in wastepaper after it is purchased from the wastepaper dealer
(or a city's recycling center).

Unintentional contaminants such as

food wastes, rubber, and metal bands are easily removed by wastepaper
dealers.

However, producers are forced to employ de-inking procedures
TO

to remove intentional contaminants such as nonsoluble inks and glues.
2.

The processor's or consumer's problems are fewer and less

significant than those of the paper producer.

The prices for recycled

38
"Newspaper's Attenpt to Recycle Newsprint Results in Failure,"
op, cit, , p, 50.
^^Paper Recycling, Bank of America, op, cit., p, 18.
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newsprint are comparable and often cheaper than the price per ton of
newsprint made from virgin pulp.

However, recycled paper used by some

processors may be subject to more variation in shades of white and twosidedness of colors than the virgin paper utilized by other consumers.
Recycled paper also creates problems for optical character recognition
(OCR) machines which "read" written characters electronically.

One such

device, which looks like a television camera, converts what it "reads"
into electrical impulses which are then fed into ccmputers. The paper on
which the characters are printed must meet rigid specifications; reflec
tivity (a function of brightness, opacity, and smoothness) and the
absence of foreign matter, such as dark spots, are critical.

A consider

able amount of research is presently needed to eliminate this problem,
which is also coiimon with some virgin paper.
problem for the processor.

Strength can also be a

Each time paper is recycled, the length as

well as the strength of the new fiber is diminished.^®
The de-inking process employed by each of the three newsprint
recycling mills is a secret formula which removes the ink and other
objectionable nonfibrous materials from a slurry (watery mixture) of
waste newsprint.

This process has a wide scope and can be applied in

varying degrees to many kinds of wastepaper.

The de-inking process

resembles the process used for making pulp suitable for papermaking,
although the raw materials consist of wastepapers instead of wood.^^
Even though the de-inking plant uses from 330 to 345 tons of old

40lbid.
A.M. Altieri and J.W. Wendell, Jr., De-:^ing of Wastepaper,
TAPPI Monograph Series No. 31 (Easton, Pennsylvania: Mack Printing, Co.,
1967), p. 1.
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newsprint daily, the process has certain limitations.

It requires the

use of 4.5 million gallons of fresh water viiich produces approximately
2.7 million gallons of effluent including 71 tons of organic matter such
42
as fiber and ink chemicals, which must be disposed of.
And only clean
newspapers can be used.

Separation at the source or point of collection

(presorting) is the only reliable way to avoid contamination.

Although

removing contaminants from waste newsprint is easier than from other
forms of wastepaper, the nonsoluble ink inherent in newsprint and the
inclusion of heterogeneous grades of wastepaper (such as magazines) cause
the greatest concern to processors of newspapers.
The Technical Association of the Pulp and Paper Industry recently
published a comprehensive monograph on the "De-inking of Wastepaper."
The monograph includes a list of the advantages and disadvantages of
using de-inked pulp; a brief mention of these follows
Advantages of using de-inked pulp:
1.

Freedom from complete dependence on market pulp.

2.

Reliable source of pulp during times of market
pulp shortage.

3.

Price usually favorable compared to corresponding
grades of market pulp.

4.

Special properties suitable for use in printing
papers :
a.
b.
c.
d.
e.

Increased opacity.
Less tendency to change in moisture content.
Less fuzziness.
Better formation
Better retention of size and fillers.

^^R.N. Wiewel and W.B. Lavery, "Pollution--De-inked Newsprint-Recycling of Fibre," July 13, 1970, p. 2 (Mimeographed).
^^Altieri and Wendell, De-inking of Wastepaper, op. cit., p. 1.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

27

f.

Softer and less tinny character.

Disadvantages of using de-inked pulp:
1.

Strength and brightness may be low.

2.

The new stock (fiber) may be slow, resulting in
poor drainage and limited paper machine speeds.

3.

Dirt specks may occur in the paper caused by ink
and other nonfibrous wastepaper constituents.

4.

A change in color, brightness, strength, and
freeness of the de-inked pulp may occur from time
to time.

5.

Disposal of waste water and solids from a de
inking plant may be difficult and expensive.

Federal policies which presently favor the use of virgin
materials over recyclable materials also limit the success of today's
recycling efforts.

For example, the federal government allows a deple

tion allowance to the forest industries on renewable resources.

Also

commodity rates for hauling raw materials such as ore and paper pulp
have been lower than the long-distance freight (class) rates which govern
the transportation of waste materials (e.g., wastepaper) for reclamation
and recycling purposes.

44

These inequitable freight rates are perhaps

the greatest deterrents to establishing an economical newsprint recycling
program--particularly in Montana and the Northwest.

In marketing

salvaged products, the aggregate costs, including transportation costs
for reprocessing of waste materials, must compete against the cost of
using virgin materials.

Low-cost commodity rates are needed to encourage

the recycling of waste newsprint and other recyclable materials.
Legislation effected by a few municipalities has played a
decisive role in determining the success of their waste newsprint

^^Schiller, "Recycling of Refuse," op. cit., p. 73.
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recycling campaigns.

Hempstead, New York, and Irvington, New Jersey, are

two municipalities which have created successful newsprint recycling pro
grams by making it illegal to throw old newspapers into the garbage.
Both cities started out by having newspapers bundled by householders and
picked up by municipally owned collection trucks.

Hempstead's ordinance

forbids the pickup of bundles by anyone but its own packer crews.
Irvington permits free-lance collectors, such as minority groups, the
unanployed, and the indigent, in order to insure a more widespread col
lection of wastepaper.
Both cities attribute their program's success to their ordi
nances.

Reproduced below are the Hempstead, New York, and the Irvington,

New Jersey, codes requiring citizens to separate their newspapers from
their household refuse
Hempstead's Code:
128.6
A.

Precollection practices in collection districts.

Separation of refuse. Garbage, ashes and other kinds of
refuse shall be placed and maintained in separate containers
except that refuse in the form of newspaper waste (discarded
newspapers) shall be placed and maintained for pickup, col
lection and recycling as hereinafter provided. After
adequate notice has been published, posted and publicized,
for a respective collection district or particular collec
tion area, it shall be mandatory for persons who are owners,
lessees or occupants of residential dwellings and persons
hereinafter described in the enumerated subdivisions of this
section, to separately bundle newspapers for pickup, col
lection and recycling. Said newspaper waste shall be
compacted and securely bundled, tied and packed as herein
after described in Subdivision (1) of this section. When
refuse in the form of discarded newspapers is placed with
in the vicinity of the curb for pickup, collection and
recycling, it shall become the property of D.P.W., and any

^^John Kolb, "Suburban Newspaper Recycling," Compost Science,
12:15, September-October, 1971.
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religious, charitable or veteran's organization having
a charities registration number with the New York State
Department of Social Services, who picks up said refuse
for his own use, shall be guilty of an infraction against
this section. [Amended 5-4-71 by L.L. No. 45, 1971,
effective 5-10-71]
Irvington's Code:
SECTION 2. Section 13-28 of the Irvington Town Code is hereby
supplemented by adding the following subsections:
Section 13-28(a) Garbage as defined in Section 13-1 and
paper (excluding newspapers), wrappings, yard clippings,
leaves, and similar materials (not exceeding 30 pounds in
weight) may be placed in durable plastic bags, properly
tied and placed at the curb for collection on the usual
collection days designated by the Director of Public Works.
Section 13-28(b) Newspapers shall be securely bundled, tied
in packages not exceeding 50 pounds and placed separately
at the curb for collection on days specified by the Director
of Public Works under rules and regulations so prescribed.
Section 13-28(c) Corrugated or cardboard boxes, cartons
and containers shall be flattened and securely bundled, tied
and placed at the curb for collection on the usual garbage
collection days designated by the Director of Public Works.
SECTION 3. If any section, subsection, sentence, clause or
phrase of this Ordinance is held invalid by any Court of
Competent Jurisdiction, such portion shall be deemed a
separate, distinct and independent provision and such holding
shall not affect the validity of the remaining portions
hereof.
SECTION 4. All ordinances and parts of ordinances in conflict
or inconsistent with the provisions of this Ordinance are
hereby repealed.
SECTION 5. This Ordinance shall take effect upon passage
and publication as provided by law.
Hempstead's Sanitation Commissioner, William J. Landman, gave
the following four points when asked to summarize for solid waste
managers in other towns the most important lessons he had learned from
Hempstead's program :

4Glbid., p. 14.
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First, require cooperation by ordinance.
voluntary separation alone.

Don’t depend on

Second, emphasize the importance of bundling newspapers by
themselves. Clean newsprint, by itself, sells for two to four
times more than mixed paper.
Third, make sure the newspaper pickup schedule is realistic,
so that householders can depend on their bundles being picked
up if they form the habit of placing them at the curb the same
day each week.
Fourth, to make your newspaper collection system economi
cally sound, I recommend eliminating competition from private
entrepreneurs by ordinance. I believe the tax dollar should
be protected by making sure that collection costs will be
offset by the sale of the paper as well as by the savings in
disposal costs.
Madison, Wisconsin, is another city well-known for its newspaper
recycling program.

In 1971 the city-sponsored effort collected 2,800

tons of waste newspaper from households to be reused as newsprint.

The

participation rate was 30 percent compared with a national average of
about 23 percent; that year the city netted 812,000 on its recycling
program--the first profit in three years of operation.
The success of Madison's salvage project seems to be dependent
to a large degree on the local housewives who have given it their allout support; they have taken the responsibility for bundling the news
print for recycling.
A few other collection drives deserve mention.

In Union, New

Jersey, a volunteer experiment in which a Boys' Club benefitted ran for
three months with a 25 percent participation rate.

In San Diego,

California, the Kiwanis Club has utilized over 200 "drop boxes" to

^Personal communication, letter from John N. Klungness,
Research Chemical Engineer, Recycling Systems and Applications, U.S.
Department of Agriculture, Forest Service, Forest Products Laboratory,
Madison, Wisconsin, March 28, 1972.
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facilitate its collection program.

For each filled box the club gets

$5 and the city's recycling center gets $8.

In Louisville, Kentucky, a

controlled experiment has been undertaken where bundled paper placed on
residential curb-sides is picked up by noncity-owned trucks.

The

Louisville Times, which has given considerable support to the program,
provides string for bundling inside its Sunday papers.
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Chapter 4
POTENTIAL USES FOR WASTE NEWSPRINT- -WITH APPLICATION
TO MONTANA AND THE NORTHWEST
Recycling of wastepaper is one solution to our mounting solid
waste problem which offers more possibilities for recovery and reuse
than any other solid waste commodity.

Modem research strives con

stantly to eliminate burdens on landfills and other disposal methods
and to find new market uses for wastepaper.

Present markets do exist

for waste newsprint as well as other forms of wastepaper; however, a
number of factors limit their application.
It is inportant to note that many of the potential applications
are merely in the research stage, and, in some instances, the mention
of wastepaper may include other paper in addition to old newsprint.
Potential Uses for Waste Newspaper
1.

Recycled pulp for newsprint

2.

Production of building materials: wallboard, roofing,
insulation, bricks (building blocks)

3.

Recycled pulp for wood:

4.

Conversion into active carbon or charcoal

5.

Conversion into protein

6.

Firelogs

7.

Soil extenders:

8.

Exports

9.

Other uses: production of alcohol, sewer pipe, thermal
energy, fuel briquettes, or packaging for fish worms

press boards and hardboard

compost and/or asphalt

32
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Recycled Pulp for Newsprint
The implications and prerequisites of newsprint recycling have
been discussed.

Garden State's Pomona, California, mill is the nearest

newsprint recycling plant to Montana.

Two major considerations prevent

the likelihood of Montana collecting its waste newsprint for transporta
tion to the Pomona plant.
Since Garden State pays only $36 a ton (susceptible to fluctu
ation) , transportation and handling costs make this proposal economically
unfeasible for Montana.
The Garden State mill at present operates with a sufficient
tonnage of waste newsprint supplied to it from surrounding areas.
Additional inputs would not only overstock its present supply of sal
vaged newsprint, but it could also depress the current market price,
already threatened by a slack in the industry demand for newsprint.
The likelihood of Garden State building a de-inking mill in the
Northwest is almost zero.

The state of Montana offers only enough waste

newsprint per year to keep a recycling plant operating for less than one
month.

Montana's newspapers consume about 12,000 tons of newsprint

annually, and only a portion of this amount, perhaps 25 to 30 percent,
could be collected for recycling, not all of it suitable for recycling.
Moreover, because the state is so sparsely populated, it would be even
more difficult economically to collect the wastepaper for transportation
to a mill.
Establishing a mill in a large Northwest metropolitan area such
as Seattle is also economically unsound for the same reasons.

To be

economically practical, a newsprint recycling mill must produce at least
80,000 tons of newsprint annually.

Such a plant would cost from $20 to
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$23 million and would require about 20 acres of land.

Railroad links,

a water supply of about 6 million gallons daily, and adequate sewage
treatment facilities are also necessary.

Thus, the size of the invest

ment dictates location near massive sources of supply and end markets
for recycled newsprint.
Future market potential for de-inked newsprint is uncertain.
Mr. Scudder of Garden State feels that a maximum amount of recycled news
print that could be supported in a given market would be 40 percent
Of course, it is from a sales standpoint that any such
penetration of the market is really ridiculous. Of the over
nine million tons of newsprint used annually in the U.S.,
two million tons are made by mills that are owned by news
papers. Newspapers have long and continuing contracts with
their suppliers, and short of some kind of government pressure,
which I don't foresee, I think a 10 or 12 percent penetration
of the market is about what this form of reuse might expect
to attain. In other words, this flood of paper is going to
have to be used, if it's used at all, in other products.
Mr. Scudder concludes that recycling research must be conducted
in many areas to determine which will offer the greatest potential for
the future use of waste newsprint.
Production of Building Materials
Another major use of waste newsprint is in the manufacture of
building products, although these markets are not new.

Roofing papers,

flooring papers, and insulation board have traditionally used waste
paper fibers, and manufacturers of gypsum wallboard are important
users of waste newsprint.

^^Richard B. Scudder, "Recycling Wastepaper into Newsprint,"
Proceedings, American Paper Institute Seminar on Recycling Wastepaper,
Washington, D.C., October 16, 1970, p. 20.
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Nevertheless, researchers are continuing to create potential new
markets for wastepaper used in the production of building materials.

In

Alamo, California, a mechnical engineer has developed a process for com
pressing wastepaper into bricks that he says can be used as a substitute
for conventional mud and clay bricks used in many underdeveloped
countries.
The former researcher for Standard Oil of California shreds news
papers into a drum of water to be pulped with a motorized plastic mixer.
After the water is squeezed out, pozzolan cement, sodium silicate, and
gypsum are added to produce a gray colored brick whose weight is 55 per
cent paper.

For compressing the materials, he uses a hand press to get

pressures up to 2,000 pounds per square inch.
pletes the process.

Drying in the sun com

Production time is about two minutes per brick, plus

a week's drying time.^^
Each brick weighs almost two pounds and includes 72 pages of
waste newsprint; they are about one-half the price of ordinary clay
bricks.

Ordinary mortar holds the paintable bricks together, and they

are fire- and waterproof.

The inventor developed the bricks as an after

thought after compacting old newspapers into bricks to be burned in his
fireplace.
The project is still experimental.

A California grade school has

built a demonstration shed with the bricks to test their usability.
Although the conversion process is economical, markets for the recycled
materials are still uncertain.
Another project which deserves mentioning is in Lake Park,

^"Recycled Newspapers by Building Brick Walls," Newsprint Facts,
14:4, November, 1971.
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Georgia, where the Tunison Brick Company has built a home featuring
bricks with an aggregate of inorganic waste materials mixed with cement
and common chemicals and a pressure molder.

The program is federally

subsidized and the process is currently being used by a licensee in the
Bahamas to construct a resort community.
Manufacturers of insulation materials are other inportant users
of newspaper.

About three pounds of treated newsprint makes one cubic

foot of fireproof insulation.

Shredded newspapers are treated with

chemicals and blown between interior and exterior walls.

The material

retards condensation, is nonallergenic, and deadens unwanted noises.
The future use of newsprint in the production of insulation is unknown;
some believe that other waste materials more suitable for the production
of insulation are readily available.
The future demand for waste newsprint as a conponent used in
the production of roofing felt is similar to the future demand for wall
board made from newspapers.

When the general health of the economy is

high, so will be the demand for these materials.

Even though waste

paper has been a traditional component for use in the manufacture of
building materials, its use will not cause any significant reduction of
our nation’s wastepaper problem.
Recycled Pulp for Wood
At the Westinghouse Research Laboratories engineers are working
on a project which is turning paper back into wood.

The research is

^^"Inorganic Waste Used for Low-Cost Bricks," Journal of
Environmental Health, 34:495, March-April, 1972.
51Ibid.
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part of a broad program in the ecological systems department of the
Westinghouse Research Laboratories to find uses for solid waste
materials.

In one experiment engineers have used seven pounds of

shredded newspapers in making a "wooden" cabinet, only the framework
of which is natural wood.
The simulated wood is made from newspapers combined with an equal
weight of an industrial waste material, urea-formaldehyde flash, which is
scrap from the manufacture of such things as plastic wall plates,
switches, and receptacles.

The researchers have turned the wastes into

an inexpensive hardwood by heating the mixture to about 300° F and
squeezing it with pressure of about one ton per square inch.

The product

is not totally new--hardboard is ordinarily made from sawdust and a
binding c h e m i c a l . I n Bangor, Maine, research is currently underway to
better utilize recycled newsprint for this material.

But thus far, the

lack of demand does not promise much for the future of this product.
Conversion into Active Carbon
or Charcoal
Another potential market exists through the conversion of waste
paper into active carbon.

Two pertinent studies are currently being

conducted under the sponsorship of the ERA.

At the Stanford Research

Institute, char produced from solid waste is being tested for its
effectiveness as an adsorption m e d i u m . A t the University of Montana,

^^"Recycling With a Twist: Paper Waste Turned into Wood,"
Pulp and Paper, September, 1971, p. 106.
Eliassen, "Effectiveness of Char Produced from Solid Wastes
as an Adsorption Medium," Summaries of Bureau of Solid Waste Management
Contracts, July 1, 1968-June 30, 1970, Supplement to Public Health
Service Publication No. 189F, p. 33.
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the Department of Chemistry is concerned with developing feasible chemical
methods to recover useful by-products from wood and cellulosic

wastes.

Under the direction of Dr. Fred Shafizadeh, Professor of Chemistry and
Forestry, the group is concentrating on producing active carbon from
residual paper pulp obtained from the Black Clawson recovery system in
Franklin, Ohio.

The Ohio plant uses as input unsorted solid wastes

generated from a community of 10,000 persons.

The system is also

designed to recover some valuable materials such as glass, aluminum,
ferrous metals, etc.

The plant's residual is a paper pulp which may

contain as much as 10 percent noncellulosic organic material (plastics,
food refuse, etc.).

In Ohio, this pulp residue is subsequently burned

in order to reduce its volume, then it is buried in a sanitary

landfill.

55

Dr. Shafizadeh's group is using this same residual as a raw material
in hopes of finding feasible methods for producing active carbon.
The method under research simply chars the pulp at a low tempera
ture and then activates the char at a higher temperature using various
catalysts and conditions.

The heating is done under an oxygen-free

atmosphere in order to prevent combustion of the pulp.
known as pyrolysis.

This method is

During pyrolysis organic materials such as cellulose

degrade by a variety of reactions and form char (carbon), water, tar,
and some low-molecular weight organic conpounds that are volatile.

With

the addition of catalysts, or by a variation of the temperature,

^^Environmental Protection Agency, Office of Research and
Monitoring Solid Waste Research, Active Research Grants, July 1, 1971,
D.J. Keller, Acting Chief.
55"Reclaiming Mmicipal Garbage," Environmental Science and
Technology, 5:998-999, October, 1971.
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regulated amounts o£ active carbon can be produced.
The distinguishing feature of active carbon is its ability to
selectively adsorb materials on its surface, thus removing them from a
flow process.

These materials are easily held on the carbon because the

latter needs them to balance uneven forces present at its surface.

Some

of the materials are adsorbed in small pores present in the carbon.

It

is noteworthy that after the carbon has been used, and its adsorption
power is lost, it can be reactivated by heating and reused

a g a i n . S ?

Commercial uses of active carbon take advantage of its adsorptive
ability to remove impurities in a flow stream.

For example, following

the chlorination of drinking water (to make the water potable), the water
is treated with active carbon in order to remove the chlorine and other
CO

taste-and-odor causing agents such as algae.

Active carbon is also

used to remove the colored impurities in sugar solution during its pro
cessing.^^

In both of these processes, the solutions are passed through

long columns filled with the active carbon.
Pharmaceutical conpanies use large amounts of active char to
purify various drugs in a manner similar to that of the sugar industry.
Active carbon is also used to purify solvents for reuse in the dry clean
ing and chemical industries, and to purify and deodorize air in air

F. Shafizadeh, "Formation and Cleavage of the Oxygen Ring in
Carbohydrates," in Advances in Carbohydrate Chemistry, M. Wo1from (ed.)
(New York : Academic Press, 1958), p. 9.
S^Milan Smisek and Slavoj Cemy, Active Carbon, Manufacture,
Properties and Applications (New York: Elsevier Publishing Co., 1^70).

SGlbid.
Ohio:

^^Bamebey Cheney, Activated Charcoal, Bulletin T-27 (Columbus,
Bamebey Cheney, n.d.) , n.p.
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conditioning systems.
Minor industrial applications of active carbon are for supports
for catalysts, for fillers in gas masks, and for the prevention of
"chill floe" formation in straight whiskies.
Active carbon may someday act as a means for furthering environ
mental quality.

One study is testing the use of active char as a means

of removing sulfur and nitrogen conpounds from automobile mufflers.
In a related study, active char is being used to remove sulfur dioxide
from flue streams of fossil-fuel burning plants, such as electricity
generating facilities.The St. Regis Paper Company has recently
received a federal grant for developing possible technology that would
produce active carbon from pulp mill wastes and use it to remove
effluent matter from the pulp mill's waste water stream.^4
Wastepaper, including waste newsprint, contains approximately 40
percent carbon and is therefore a valuable source of active carbon.
Active char is presently being produced from used pulp, but the process
is expensive and the quality is often low.

Present demands for the

chemical are easily being met by methods using coal, sawdust, or lignin
sulfonate as raw materials.
It has been estimated that 100 pounds of wastepaper can be

GOlbid.
Gllbid.
62''Charcoal Device May Cut Auto Pollution,” The Oil and Gas
Journal, 65:60, January 16, 1967, American Petroleum Institute.
^^Environmental Science and Technology, 4:273, 1970.
^4”Pulp Mill Effluents are Target of Major Grant," Environmental
Science and Technology, 3:703, August, 1969.
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reduced to 25-30 pounds of active carbon.

Present market prices for

active carbon range from .47 to .59 cents per pound, depending upon the
quantity and quality purchased.
Even when the process for converting wastepaper into char becomes
economically feasible, the demand for active char may be insufficient to
cause a significant reduction in the amount of paper or newsprint dis
carded.

It is believed, however, that the market for active carbon in

water treatment will double within the five-year period ending in
1976.^^ Further research in this area is needed.
Conversion into Protein
A number of studies are taking place across the country to
investigate the conversion of cellulose waste into a low cost, high
protein food, using a microorganism that converts cellulose into protein.
At Louisiana State University, federally supported researchers are
conducting tests where cellulose waste (including newspaper) is ground,
treated chemically, and sterilized, and then fed into a fermentor where
the cellulose is degraded and metabolized as the microorganisms multiply.
The microorganisms contain about 50 percent crude protein and, when
dried, make an edible end product which can be a valuable supplement
for animal feeds.
A similar study in Beltsville, Maryland, has found that news-

^^Union Carbide Corporation, "Columbia Activated Carbon,"
Catalog, Sec. S-6450, August 2, 1971.
^^"Water Management is a Growing Chemical Outlet," Chemical
Engineering and News, 4:20, 1971, American Chemical Society, Washington,
D.C.
^^Burch, "Recovering Resources from Solid Wastes," op. cit.,
p. 489.
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papers can act as a supplement to cattle feed.

The study is a part of a

general effort to make ruminant animals--sheep, beef cattle, and dairy
cows--more efficient users of waste materials.
a winter feeding situation.

One experiment simulated

Newsprint, molasses, cracked com, soybean

meal, etc. were fed to steers at the rate of about one part newspaper to
nine parts concentrates.

In the finishing study, the steers were

slaughtered at around 950 pounds, and the evaluation showed no overall
differences in the carcasses when conpared to normally fed steers.
Again, this application is only in the research stage.

Market

acceptance is not proven and the future use of waste newsprint as protein
in animal food is still experimental.
Firelogs
Waste newsprint has also been used in the production of "logs"
for fuel.

Most suitable for the home fireplace, these logs are similar

to the pressed sawdust "prestologs," and in Oregon they are called the
"Oregon Firelog." The manufacturing process is similar to that used
in the production of pressboards and hardboard except that the logs are
sprayed with oil.
supermarkets.

They are then wrapped in oil-proof paper and sold in

Customer acceptance and demand have been limited, and

their manufacturing cost has not justified a wide-scale level of produc
tion.

Other reasons for customer apathy (particularly in the Northwest)

are understandable:

the availability of real wood resources and the

relatively high cost of the manufactured product.

^8"News That's Fit to Eat," Agricultural Research, February,
1971, p. 11.
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The future of firelogs as even a partial solution to the waste
paper pollution problem is not promising.
Soil Extenders
The use of compost as a soil extender was discussed in the
previous chapter.

As mentioned, its present-day use as a soil conditioner

is not comparable with other methods of fertilizing.

In general,

composting is expensive and its minimum month-long production process
requires many manhours.

However, a number of unrelated studies are

attempting to find new conpost uses for municipal refuse.

Westinghouse,

for exanple, is adding compost to paving materials, asphalt, sand, stone,
and lime to produce an experimental road project--which is more resistant
to cracks than customary asphalt roads.

The compost Westinghouse is

using is made commercially by removing metals, glass, and other nondegradable materials from the trash, grinding the residue, and letting
it decompose until mostly cellulose remains.

The peatlike material is

the same as the compost used as a soil conditioner.
Future possibilities for eliminating urban refuse through com
posting are perhaps more interesting and encouraging than those noted.
However, more time and research is needed before any workable application
can be accepted.
It is perhaps significant that of the 17 composting plants once
in existence, only two are still operating.

70

^^"Compost Added to Asphalt Shows Strength in Test,” Journal of
Environmental Health, 34:496, March-April, 1972.
70Schiller, "Recycling of Refuse,” op. cit., pp. 72-73.
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Exports
Another market for old newspapers exists abroad--more specifically
in the Orient where the supply of timber as well as other raw materials
is inadequate.

In order to satisfy the foreign demand for pulp, some

United States ports are shipping newspapers to the Orient for reuse.
At present, the price paid for the old newspapers is such that inland
areas cannot economically transport their wastepaper to ship-side for
recycling.

One price quoted was as low as $5 per ton, another was $22

per ton--FOB ship.

Many environmentalists are optimistic that the

market for exporting wastepaper will increase.

Seattle and Portland

are the two areas closest to Montana that buy newsprint for shipment
abroad.

The current price (April 1972) for bailed No. 1 news, FOB

Portland/Seattle is $13 to $14 per ton.^l
Considering the freight factor, the transportation of newspaper
to the Portland/Seattle areas for recycling would be economically
unsound.

Commercial rates by truck and rail to Portland and Seattle

from Missoula begin at $24 per ton.

This does not include costs for

shredding and bailing, plus a probable additional charge for loading
and unloading.

For these reasons, a detailed analysis of the shipping

rates is not warranted here.

Even with the possibility of lowering the

shipping rates in the future, demand for Montana newspapers to be used
for export would not be significant since the availability of old news
papers in Portland and Seattle is more than adequate.
According to Consolidated Fibers, a dealer in waste newsprint,
the current national supply of newspapers for exportation far exceeds the

^^Personal communication, letter from Thomas L. Fitch, Consoli
dated Fibers, Oakland, California, April 26, 1972.
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demand.

For exanple, in the Los Angeles area approximately 200,000 tons

per year are handled (for domestic and export markets) which represents
less than 31 percent of the potential supply.

The demand fluctuates

considerably according to economic conditions, building start-ups,
foreign markets, and seasonal production factors.

72

Over the past ten years, the amount of U.S. wastepaper exports
has fluctuated widely.

The percentage increase between 1969 and 1970,

for exanple, was a whopping 41 percent.

When domestic demand falls off,

secondary fiber prices weaken and they become more attractive as an
export commodity.

Nevertheless, many authorites contend that export

demand is generally constant, varying according to local situations
73
within importing nations.
The major importers of U.S. secondary fibers have been Japan,
Korea, Mexico, the Philippines, Venezuela, Canada, and Italy.

These

countries account for 87 percent of total U.S. wastepaper exports.
Current world wide consumption of paper and paperboard is 72 pounds per
person compared to a U.S. consumption figure in 1969 of 576 pounds, with
all other countries consuming less than 50 pounds per

p e r s o n . ^4

Other Uses
Wastepaper may be recycled for other uses, but the application
of each will also be limited.

Since 1927, the McGraw Edison Company

of West Bend, Wisconsin, has been using waste newsprint as the main

?2lbid.
^^Lloyd E. Williams, "Turning Trash into Dollars," Chem 26 Paper
Processing, August 1971, pp. 28-30.
74Ibid.
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component in the manufacture of sewer pipe.

The plant uses 15 tons

of newsprint daily to turn out pipe in diameters of two to eight inches.
After the old newspapers are repulped, the fiber is wound on a mandrel
or tube to a desired thickness and dried.

Then it is impregnated with

a coal tar pitch.
Besides being used for sewers, the pipe can be used for conduit
for wires or for drainage systems.

According to one conpany official,

the product is trouble free and lasts indefinitely.

The company

guarantees the pipe for SO years.
Other potential markets for using newsprint include the
production of alcohol; fuel briquettes and thermal energy; packaging
of fish worms.

In each case, the process is either expensive, or the

demand low and the supply high.

75>tnYisconsin Factory Converts Headlines to Pipelines," Newsprint
Facts, 15:4, November, 1971.
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attractive.

The Bighorn Gypsum Company in Cody, Wyoming, has promised

to purchase all of Montana’s old newspapers for use in the production of
wallboard.

W.C. Headlee, director of the plant, stated that "The mill

will buy all the waste newsprint that it can get; however, any formal
guarantee attesting to that fact would be impossible in case the plant
was forced to close."

In the eleven years of the plant's existence,

Headlee commented, "We haven’t had to turn anyone down to date."
The company presently purchases an average of 100 tons of waste
paper a month from cities as far away as Denver.

At one time, Billings'

citizens were sending old newspapers to Cody at the rate of about 10 to
20 tons per month in rented vehicles.
to a local charity group.

The proceeds from the program went

Newspapers were collected during a two-hour

period once every weekend at a local shopping center.

Ecology-minded

residents brought discarded newspapers to the center in their own
vehicles, and received no money for them.
school students, bundled the newsprint.
sidering responsoring the program.

Volunteer help, usually high
At present, the city is con

This time "dump boxes" will be

strategically located at some of the local schools for residents to dis
pose of old newspapers.

When the program is reintroduced, the city will

maintain the boxes, hoping that the newsprint will be shipped free to
Cody--via U.S. Army vehicles.
The present market price paid for bundled or bailed newsprint at
Cody is $20 per ton, and is not expected to fluctuate.

The wastepaper is

repulped and put in board mixed with from 95-99 percent gypsum.
Other Montana cities could exploit the Cody market.

However,

potential sellers should understand that the Bighorn Gypsum Company will
not formally guarantee the purchase of newsprint.

If too many cities
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flood the market with newsprint, the price may become severely depressed.
Furthermore, the company could delay the purchase of all newspaper.

Not

only would cities then become overburdened with useless newsprint, but
disillusioned citizens might not cooperate with any future newsprint
collection program.
Two carriers have tentatively agreed to ship newsprint from
Missoula to Cody at a rate which is economically desirable.

A Missoula

contract carrier will transport 20-ton loads 411 road miles to the
Bighorn Gypsum Conpany at a rate of about $.45 per mile or about $9 per
ton.

Burlington Northern Railroad has promised to at least meet this

rate, and more likely beat it, by shipping 40-ton loads from $8 to $9 per
ton.

To date, neither carrier has made public any guarantees endorsing

these rates, although they have promised them in the near future.
One advantage Missoula has for providing great impetus to a news
print collection program is the Missoula Recycling Center.

Since October

1971, Doug Stewart and Mark Richlen, senior University students majoring
in business and full-time managers of the center, have been collecting
mostly beer cans and bottles for shipment free via brewery trucks to the
West Coast, where they are recycled to be used again in their original
form.

Like most recycling operations, this center's success has been

partially dependent on some financial support from local businesses, the
city, and the county.

However, the response from Missoula citizens has

been overwhelming and has added considerable impetus to the program,
thus giving Mr. Stewart and Mr. Richlen much optimism for the future,
particularly for the proposed newsprint recycling effort.
Assuming the shipping rates were formalized, the men plan to
initiate a countywide program in which residents and charity groups could
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bring their recyclable newsprint to the center, where it would be bailed
and stored until an optimum tonnage of newspaper was available for ship
ment to Cody,
It may be that local organizations, such as the Boy Scouts, would
collect the wastepaper and share the profits with the Recycling Center.
To date, no feasibility study has been made to determine the best method
for collecting Missoula’s old newspapers.

Mr. Stewart and Mr. Richlen

are anxious to begin a program and are willing to pay individuals or
groups for bringing them waste newsprint in large quantities.
Cities such as Butte and Helena could work together or indepen
dently to take advantage of the present $20 per ton market for old news
papers at Cody, despite the inherent danger of depressing the market.
Other markets for Montana's newspapers are virtually nonexistent.
As previously mentioned, there are buyers of wastepaper, but transpor
tation costs make any proposal economically unsound.

In addition, any

municipality presently supporting a wastepaper recovery program is cer
tainly not reclaiming all the available wastepaper generated by citizens
in the imnediate or surrounding areas.

Spokane, Seattle, Portland, Salt

Lake City, and the Twin Cities are prime examples.

The market potential

for all types of recycled and reclaimed fibers is not promising at this
time.

Between 1960 and 1970, the percentage of reclaimed fibers declined

from 75 percent to 61 percent.However, some possibilities exist which
may help alleviate the obstacles to increased recycling.

^^Eloe Phoebe Nuttall, "What's Ahead in Waste Paper Reclamation?"
Paperboard Packaging, .^\pril, 1971, p. 48.
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Conclusions and Recommendations
General
The economics of recycling is the real key to future increases in
newsprint recycling.

Two recent articles emphasize this fact.

In a two-

part article, Henry Perry, a management consultant to the paper industry,
says, "At the present time economic problems overshadow the technical
77
ones and control reuse more than any other factor."

In another article,

consulting engineer Bjom 0. Lehto of Chas. T. Main Inc., discussed the
vast increase in recycling needed by the 1980s:

"If we are recycling 10

to 11 million tons today and in 10 years we have to recycle 40 million
tons per year, it means that we will have to increase our recycling rates
by 2 to 4 million tons every year, which indicates an immediate 20 per78
cent increase in recycling."
Other recommendations are needed to upgrade the potential of
newsprint recycling.

In order to effectively achieve recycling objec

tives, concerted efforts must be undertaken by government (federal,
state, and local), business, and individuals.

General efforts must be

implemented to meet national objectives, and specific strategies must be
designed to meet the recycling goals of a particular locality.

Before

discussing the recommendations for Nbntana, the following suggestions are
important to the success of a nationwide newsprint recycling effort:
First, an expansion of markets for products currently made from

77
Henry J. Perry, "The Economics of Waste Paper Use--Part I,"
Pulp and Paper, April, 1971, p. 83.
^^"Economics, Not Technology, Called Key to More Recycling,"
Paper Age Convention Daily, March 17, 1971, p. 10.
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wastepaper in order to eliminate newspapers from the solid waste stream
should be a priority of all concerned citizens.

Unless there are major

economic and technological breakthroughs, de-inking of newspapers for
use again as newsprint will remain only a limited answer.
Second, an increased development of new products made from
reclaimed fibers is an essential part of expanding the present markets
which now provide use for only a fraction of the suggested increase in
newsprint recycling.

Salvaging and recycling operations must be made

more economically attractive, if necessary by subsidy, in order to pro
vide incentives for individuals or companies to engage in them.
Third, more research must be conducted on all facets of recycl
ing.

Industry and government must work together to improve technology

and research efforts for new uses of wastepaper.

One interesting example

of this is a study funded by the Gillette Company Research Institute and
the Environmental Protection Agency.

The project Gillette will research

reduces (recycles) the size of the cellulose molecule, making it more
like a starch or sugar than cellulose.

The waste cellulose can then be

readily transformed into useful chemicals, such as alcohol, or used in
the production of antibiotics or food-grade yeasts.

There are a number

of additional studies attempting to improve recycling technology.
One area which still requires a great amount of research is
marketing.

Only when a dependable market for products that can be

economically made from wastepaper develops will recycling become economi
cally promising.

A far greater industrial demand is urgently needed but

is not in sight.

Many of the processes being developed through govern

ment research are not presently econcmically feasible nor have they been
approved by governmental agencies (for example, newsprint fed to cattle
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has not been approved by the Food and Drug Administration).
Fourth, government can play an extremely important role in
stimulating recycling by setting precedents for business and the indi
vidual to follow.

The federal government could promote the export poten

tial for wastepaper.

The demand for recycled wastepaper is predicted to

grow rapidly in the coming years when overseas shortages of wood pulp
and secondary fibers as well as high pulp prices occur.
Lloyd E. Williams, Vice President of the Paper Stock Transporta
tion and Public Affairs Division of Container Corporation of America,
recently made these recommendations for alleviating the nation’s solid
waste disposal problem by increasing exports of wastepaper:

79

1.

That the federal government pay a subsidy on export waste
paper equal to the cost of municipal solid waste collection
and disposal.

2.

That environmentalists assist in reducing the cost of
delivered wastepaper by working toward reduced freight
rates, longer term ordering for sustained demand, subsi
dized cargo rates for overseas shipment, and development
or more advanced equipment for handling of wastepap>er.

Mr. Williams said that the current interest in recycling in the
U.S. will not adversely affect the future of wastepaper exports.
"Exports of wastepaper will have a limited role in the solution of the
solid waste problem unless more economic incentives, such as government
subsidies, are developed to favor exports.

Exporting wastepaper is a

salutary form of recycling that must be explored by governments and
80
environmentalists."
The General Services Administration has set some precedent by

^^Williams, "Turning Trash into Dollars," op. cit., p. 31.

GOpbid.
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requiring that a certain percentage of recycled fibers be used by that
department, but additional incentives are needed.

Many environmentalists

support larger tax write-offs and lower freight rates that would reduce
the costs of recycled materials as well as making the secondary materials
industry professionally more attractive.

Some favor such proposals as a

universal ban on apartment house and private incinerators; the installa
tion of pneumatic tubes to move trash to central collection points (these
are currently in use in a New York apartment conplex, a Los Angeles
hospital, and Disney World in Florida); the creation of "regional waste
managanent districts" crossing municipal, county, and state lines when
necessary to reduce collection costs and put recycling on an economically
viable basis.
Some government officials propose economic disincentives, such
as New York City's proposed "packaging tax," that would force manu
facturers to make their products easier to recycle or dispose of, or else
drive them off the market, although such measures might be expensive and
difficult for the government to administer fairly.
Legislative action is one eventual resolution to the problems of
recycling.

In 1970 the Solid Waste Disposal Act as amended by the

Resource Recovery Act of 1970 made $463 million available over a threeyear period to promote recycling.

The act required the ERA to investi

gate many aspects of resource recovery, such as economic incentives and
disincentives, packaging disposal charges, collection methods, changes
in product characteristics, and the use of federal procurement.

The ERA

will issue its first progress report this summer and it may produce some
new legislation.

A number of bills have been introduced in the Congress

regarding the recovery of wastepaper, but until the full results of the
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EPA's study appear, no action will be taken on them.
Fifth, newspapers must realize that they have an essential role
to play in the future of recycling.

They must study the situation in

their areas, then educate their readers on what the individual and the
local businessman can do to help solve environmental problems.

If a

reliable market for waste newsprint can be developed, all the advertising
media should back the venture wholeheartedly.
Sixth, recycling centers should be set up--and conveniently
located--in all major cities to act as dealers in recyclable materials.
Before the secondary materials industry can become more economically
attractive, certain inequities such as high freight rates for waste
materials must be eliminated, and more economic incentives must be pro
vided to encourage professionalism in the waste materials industry.
Industry can do a great deal to increase the use of recycled
materials by supporting research studies aimed at reducing solid waste
pollution, and should join local efforts to reclaim recyclable materials.
Many more private firms should use stationery made of recycled paper.
A solution to the nation’s wastepaper disposal problem can only
be achieved with the cooperation of all facets of society, government,
business, and the individual consumer.
Montana
In Montana, unfortunately, the possibilities for recycling old
newspapers are severely limited,

ffontanans can best reduce the amount of

newspapers in the solid waste stream by working toward the general recom
mendations cited above.

It is through these actions that citizens can

reap the largest number of benefits.

Missoula and other Montana cities

can work to resolve their problems of solid waste disposal by learning
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from the experiences and misfortunes of other cities.

But long-range

planning is necessary to meet with the disposal problems of the future.
The establishment of municipal recycling centers is one important
means of reducing a city's solid waste.

Missoulians should be pleased

that a city the size of Missoula has supported a recycling center.
Dealers in recyclable materials are a necessary prerequisite to the suc
cess of any recycling effort.

The Missoula Recycling Center offers the

city and Missoula County a future in recycling all types of solid waste
commodities--including paper, although it will be some time before
increased uses of waste newsprint in recycled products is coimonplace.
City officials and local businesses, including the advertising media,
should work closely with the Recycling Center to educate Montana resi
dents on the problems of solid waste pollution and the importance of
salvaging recyclable materials as quickly as a sure market turns up for
their use; such education can precede a collection program successfully.
Because Missoula's refuse is collected by private garbage col
lectors, it may be difficult to motivate residents to separate waste
materials for collection and recycling.

Other cities recovering

materials for reuse have found that citizens have been more easily per
suaded in this effort by appealing to their environmental interests.
Missoulians have shown environmental consciousness in the past, parti
cularly in trying to keep Missoula's air pollution-free; therefore,
citywide support for waste disposal solutions could probably be engen
dered in this area through education and public-spirited groups.
Garbage, to give it its rightful name, will continue to grow-in tonnage, and in disposal problems.

The efforts of ordinary people

worrying about pollution problems have had an enormous effect on both
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industry and government; surely if we put our best creative thoughts to
work on ways to salvage and recycle our waste materials, solutions will
be found.

It will take time and effort, and especially an awareness of

what needs to be done, but it is worth doing.
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